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(54) PRODUCTION OF PHASE DIFFERENCE PLATE 

(57)Abstract: 

PURPOSE: To provide the process capable of easily 
producing the phase difference plate having the phase 
difference compensation performance and angle of field 
characteristic uniform and excellent over approximately 
the entire area of a film. 

CONSTITUTION: A film gripping means 10 is constituted 



the ends of these linear guide parts to each other and n ^ / T * 

are arranged in parallel and plural jig 2 groups which are 
mounted on these guide rails by providing prescribed 
intervals, travel on these guide rails and grip both 
transverse ends of the film (p). The transversely 
uniaxially stretched thermoplastic resin film is supplied to 
such film gripping means. Both transverse ends of the 
film are successively gripped in the curved guide part 13 
of the guide rails and while the film is slacked in the 

upper linear guide part 1 1, the film is thermally shrunk in its longitudinal direction. 



of a pair of endless guide rails 1 which consist of an 
upper linear guide part 1 1 and a lower linear guide part 
12 as well as two curved guide parts 13, 14 connecting 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]In a method of carrying out horizontal uniaxial stretching of the thermoplastic resin film, 
and carrying out heat contraction of the lengthwise direction of this thermoplastic resin film, and 
manufacturing a phase difference plate, An endless form guide rail of a couple by which 
comprised two curved-guides parts which connect an end comrade inside [ which is extended to 
an abbreviated horizontal direction / which were provided in this lower part side ] an upper part 
straight-line proposal, a bottom straight-line proposal, and straight-line proposals, such as this, 
and parallel arrangement was carried out in parallel, A film holding means is constituted from two 
or more jig groups which provide a predetermined interval in each guide rail, and it is equipped, 
and it runs each guide rail top, and grasp transverse direction both ends of the above-mentioned 
thermoplastic resin film, A thermoplastic resin film by which horizontal uniaxial stretching was 
carried out to this film holding means is supplied, An interval of the tip side comrade between 
each jig makes transverse direction both ends of the above-mentioned thermoplastic resin film 
grasp one by one in a curved-guides part of a guide rail which spreads from the end face side 
comrade's interval, and. A manufacturing method of a phase difference plate slacking the above- 
mentioned thermoplastic resin film in an inside of a straight-line proposal of a guide rail where an 
interval of the tip side comrade between each jig is shortened at that end face side comrade's 
interval, and carrying out heat contraction of the above-mentioned thermoplastic resin film in this 
state where it slackened. 

[Claim 2]In a method of carrying out horizontal uniaxial stretching of the thermoplastic resin film, 
and carrying out heat contraction of the lengthwise direction of this thermoplastic resin film, and 
manufacturing a phase difference plate, The first guide rail of endless form that comprises two 
curved-guides parts which connect an end comrade inside [ which was extended to an 
abbreviated horizontal direction and equipped that way with linear shape pars convoluta lobuli 
corticalis renis / which were provided in this lower part side ] an upper part straight-line 
proposal, a bottom straight-line proposal, and straight-line proposals, such as this, The second 
guide rail of endless form in which has symmetrical shape to this first guide rail, and parallel 
arrangement of the interval between each inside of an upper part straight-line proposal was 
carried out so that the downstream might spread from the upstream bordering on the above- 
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mentioned pars convoluta lobuli corticalis renis, A film holding means is constituted from two or 
more jig groups which provide a predetermined interval in each guide rail, and it is equipped, and 
it runs each guide rail top, and grasp transverse direction both ends of the above-mentioned 
thermoplastic resin film, Supply a thermoplastic resin film to this film holding means, and an 
interval of the tip side comrade between each jig makes transverse direction both ends of the 
above-mentioned thermoplastic resin film grasp one by one in a curved-guides part of a guide rail 
which spreads from that end face side comrade's interval, and. in an inside of a straight-line 
proposal of a guide rail shortened at the end face side comrade's interval, an interval of the tip 
side comrade between each jig the above-mentioned thermoplastic resin film, [ make slacken it 
and ] A manufacturing method of a phase difference plate carrying out heat contraction of the 
lengthwise direction of a thermoplastic resin film in this state, and carrying out stretching 
treatment to a transverse direction of ****** 

[Claim 3]A manufacturing method of the phase difference plate according to claim 1 or 2, wherein 
the above-mentioned jig constitutes that principal part from a bottom clip attached to a guide 
chain with which a guide rail is equipped, and a upper part clip removablely attached to this 
bottom clip. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the phase difference plate which comprises a 
thermoplastic resin film by which uniaxial stretching was carried out, for example, is used suitably 
for a liquid crystal display panel etc., especially, it excels in a view angle characteristic and, 
moreover, the unevenness of a phase difference value is related with the manufacturing method 
of few phase difference plates. 
[0002] 

[Description of the Prior Art]With a phase difference plate (film), the extended birefringence 
(since the refractive indicees of the direction which intersects perpendicularly with the extension 
direction and it by the molecular orientation by extension differ, generated) of a high polymer film 
is used, For example, it is a thing which makes the phase contrast produced with the liquid 
crystal of the liquid crystal display panel cancel (it is called phase contrast compensation), As 
this kind of a phase difference plate (film), conventionally Cellulose type resin (refer to 
JP,S63-167363,A), VCM/PVC system resin (refer to JP,S45-34477,B and JP,S56-1 25702,A), 
Polycarbonate system resin (refer to JP.S41-1 21 90, B and JP,S56-1 30703,A), Acrylonitrile series 
resin (refer to JP,S56~1 30702, A), It is known that uniaxial-stretching processing will be carried 
out and films, such as styrene resin (refer to JP,S56~1 25703, A) and olefin system resin (refer to 
JP,S60-24502,A), can be manufactured, As the uniaxial-stretching method, vertical uniaxial 
stretching (refer to JP.H2-1 91 904,A), horizontal uniaxial stretching (refer to JP,H2-42406,A), etc. 
are proposed. 

[0003] And the above-mentioned phase contrast compensating performance of a phase 
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difference plate (film) is called retardation values, and is expressed with deltanxd. Here, deltan is 
the anisotropy of a refractive index and d is the thickness of a film. 

[0004]By the way, if the angle of incident light and the normal to a film plane in which it succeeds 
increases, the above-mentioned retardation values will change and coloring of liquid crystal 
display (increase and decrease differ by the case where it is made to rotate with an axis vertical 
to the case where it is made to rotate centering on the extension direction, and the extension 
direction) will produce them. 

[0005]An optically anisotropic body like a phase difference plate (film) does not have a uniform 
refractive index (nx, ny t nz) of the direction of a three dimension, and is expressed by an index 
ellipsoid. And if the axis and z which intersect x perpendicularly with a drawing axis and intersect 
y perpendicularly with the extension direction in a film plane are made into the normal line 
direction of a film for example, in uniaxial stretched film p shown in drawing 7 , the relation of an 
all directions-oriented refractive index, There is a relation of nx>ny>=nz with a film positive in a 
peculiar refractive index, and there is a relation of nx<ny<=nz with a film negative in a peculiar 
refractive index. In a perfect uniaxial stretched film, the refractive index ny of the extension 
direction in a film plane and the direction y which intersects perpendicularly, and the refractive 
index nz of the normal line direction z of a film are equal, and ny~nz is materialized. 
[0006]The double reflex [deltan xz (theta)] and retardation values [R xz (theta)] which were 
hereafter seen from the direction of which theta (viewing angle) inclination was done from the 
z-axis in xz side as an example are expressed with the following formulas, respectively (refer to 
the 40th page of the electronic industry material February, 1991 item). 
[0007] 
[Equation 1] 

An xz (6>) =nx*nzTi/ (nx 2 sin 2 0-nz 2 sin 2 <9+n 2 mz 2 ) 1/2 -ny (1) 

R xz (0) =An xz (0) -d/ Q-sin 2 0/n 2 ) 1/2 (2) 

However, are the thickness of a film and n of the inside d of a formula is an average refractive 
index. 

[0008] And the result calculated based on above (1) and (2) type is shown in drawing 8 . 
[0009]In the graph charts of drawing 8 , value R xz ("theta)/R xz (0) which broke retardation-values 
R xz [ in / in a horizontal axis / the viewing angle theta / in / in a vertical axis / the viewing angle 
theta ] (theta) by retardation-values R xz (0) of the viewing angle 0 (when it sees from the normal 
line direction z) in xz side is shown, The rate of change of the retardation R is expressed with the 
absolute value of C"l"R xz (theta)/R (0)]. In the inside a of drawing 8 , the perfect uniaxial 
stretched film of nz=ny is shown and b shows the perfect uniaxial stretched film of nz<ny. 
[0010]Here, an angle of visibility is so large that the rate of change of the retardation R, i.e., the 
absolute value of [1 _ R xz (theta)/R xz (0)], is small. And if the direction of perfect uniaxial 
stretching (nz=ny) becomes few in a retardation value change, an angle of visibility becomes large 
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and optically biaxial exists in another side and the orientation of a molecule from drawing 8 
(nz<ny), the above-mentioned retardation value change can check the large thing which an angle 
of visibility becomes very narrow. 

[001 1]The calculation result at the time of using the viewing angle phi inclined from the z~axis in 
yz side instead of theta is shown in drawing 9 . In the inside c of drawing 9 , the perfect uniaxial 
stretched film of nz=ny is shown and d shows the perfect uniaxial stretched film of nz<ny. 
[0012]When optically biaxial is in the orientation of a molecule also from this result, and the rate 
of a retardation value change, That is, the absolute value of [1~R yz (phi)/R yz (0)] becomes large, 
an angle of visibility becomes narrow, the rate of a retardation value change, i.e., the absolute 
value of [1-R yz (phi)/R yz (0)], becomes so small that another side and the uniaxial orientation 
nature of a molecule are high, and an angle of visibility becomes large. It turns out that an angle 
of visibility becomes large most in the case of perfect uniaxial stretching of nz=ny. 
[001 3]Therefore, the result of drawing 8 , such as this, and drawing 9 shows that the rate of a 
retardation value change is so small that the uniaxial orientation nature of a molecule is high also 
when seeing from which direction, and an angle of visibility is large. 

[0014]By the way, in order to improve optically uniaxial [ of molecular orientation ], it is required 
to make as small as possible the stress (remaining stress which it is going to reduce) generated 
in the direction vertical to the extension direction. What is necessary is in other words to reduce 
only the reduction amount considered to produce in extension in the direction vertical to the 
extension direction in the direction vertical to the extension direction. 

[0015]In JP,H2-1 91 904, A, it is called below this rate of the reduction percentage [neck in (the 
length rate of change of the film of the extension direction before and behind extension and the 
direction which intersects perpendicularly is said). Namely, rate of the neck in =(B-A)/Bx1 00; 
The length of the direction to which the extension direction after annealing and A cross at right 
angles here, B examines] which is the lay length which intersects perpendicularly with the 
extension direction of the film before extension, It is indicating that the phase difference plate 
(film) excellent in the view angle characteristic can be manufactured by setting this rate of the 
neck in to x(square root of 1-1 /draw magnification) 100 (%) - (cube root of 1-1 /draw 
magnification) x100 (%). And the method (the vertical 1 axis free width extending method) of 
extending to a lengthwise direction is indicated, setting the distance between extension rolls as 5 
or more times of film width, and allowing free crosswise contraction as this concrete method. 
[001 6]A pantographic simultaneous 2 axis tenter drawing machine is applied to JP,H3-23405,A, 
The crosswise both ends of a film are selectively held with a tenter clip, the both directions of a 
lengthwise direction and the cross direction are extended simultaneously, and the method of 
manufacturing the phase difference plate which has 0 and a rate of the neck in - (square root of 
1-1 /draw magnification) is indicated. 
[0017] 

[Problem(s) to be Solved by the Invention]However, since the method currently indicated by 
JP.H2-1 91 904.A had set the distance between extension rolls as 5 or more times of film width to 
have mentioned above, it had a problem in which it is difficult to continue the whole region 
between rolls and to control the cooking temperature under extension uniformly. 
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[0018]Since stretching treatment to the film longitudinal direction has been performed allowing 
free contraction of the cross direction of a film between the extension rolls which opened the 
interval by this method and have been arranged, Compared with the shrinkage amount of the 
cross direction of the film in an extension roll near part, the crosswise shrinkage amount of the 
film in near an extension roll Manaka center section becomes large, There was a fault originates 
in the difference in this contraction and the direction of the drawing axis (extension principal axis) 
in the crosswise both ends of a film and the direction of the drawing axis in a film center section 
stop corresponding. [ whose ] Therefore, since the phase contrast compensating performance 
and view angle characteristic were different in the crosswise both ends and center section of the 
film by which stretching treatment was carried out the crosswise both ends of the film had to be 
discarded in large quantities as inferior goods, and there was a problem that the yield was bad. 
[0019]On the other hand, in the method currently indicated by JP,H3-23405A Since the 
crosswise both ends of the film were selectively held with the tenter clip and stretching 
treatment had been performed, the neck in occurred in the part which is not held with the 
above-mentioned tenter clip, and there was a problem in the phase contrast compensating 
performance of a phase difference plate and the homogeneity of a view angle characteristic 
which were manufactured. 

[0020]This invention was made paying attention to such a problem, and the place made into the 
SUBJECT covers the almost all region of a film, and there is in providing the method that the 
phase difference plate which has the phase contrast compensating performance which was 
uniform and was excellent, and a view angle characteristic can be manufactured easily. 
[0021] 

[Means for Solving the Problem]Namely, an invention concerning Claim 1 is premised on a 
method of carrying out horizontal uniaxial stretching of the thermoplastic resin film, and carrying 
out heat contraction of the lengthwise direction of this thermoplastic resin film, and 
manufacturing a phase difference plate, An endless form guide rail of a couple by which 
comprised two curved-guides parts which connect an end comrade inside [ which is extended to 
an abbreviated horizontal direction / which were provided in this lower part side ] an upper part 
straight-line proposal, a bottom straight-line proposal, and straight-line proposals, such as this, 
and parallel arrangement was carried out in parallel, A film holding means is constituted from two 
or more jig groups which provide a predetermined interval in each guide rail, and it is equipped, 
and it runs each guide rail top, and grasp transverse direction both ends of the above-mentioned 
thermoplastic resin film, A thermoplastic resin film by which horizontal uniaxial stretching was 
carried out to this film holding means is supplied, An interval of the tip side comrade between 
each jig makes transverse direction both ends of the above-mentioned thermoplastic resin film 
grasp one by one in a curved-guides part of a guide rail which spreads from the end face side 
comrade's interval, and. An invention which is characterized by slacking the above-mentioned 
thermoplastic resin film in an inside of a straight-line proposal of a guide rail where an interval of 
the tip side comrade between each jig is shortened at that end face side comrade's interval, and 
carrying out heat contraction of the above-mentioned thermoplastic resin film in this state where 
it slackened, and relates to another side and Claim 2, It is premised on a method of carrying out 
horizontal uniaxial stretching of the thermoplastic resin film, and carrying out heat contraction of 
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the lengthwise direction of this thermoplastic resin film, and manufacturing a phase difference 
plate, The first guide rail of endless form that comprises two curved-guides parts which connect 
an end comrade inside [ which was extended to an abbreviated horizontal direction and equipped 
that way with linear shape pars convoluta lobuli corticalis renis / which were provided in this 
lower part side ] an upper part straight-line proposal, a bottom straight-line proposal, and 
straight-line proposals, such as this, The second guide rail of endless form in which has 
symmetrical shape to this first guide rail, and parallel arrangement of the interval between each 
inside of an upper part straight-line proposal was carried out so that the downstream might 
spread from the upstream bordering on the above-mentioned pars convoluta lobuli corticalis 
renis, A film holding means is constituted from two or more jig groups which provide a 
predetermined interval in each guide rail, and it is equipped, and it runs each guide rail top, and 
grasp transverse direction both ends of the above-mentioned thermoplastic resin film, Supply a 
thermoplastic resin film to this film holding means, and an interval of the tip side comrade 
between each jig makes transverse direction both ends of the above-mentioned thermoplastic 
resin film grasp one by one in a curved-guides part of a guide rail which spreads from that end 
face side comrade's interval, and. in an inside of a straight-line proposal of a guide rail shortened 
at the end face side comrade's interval, an interval of the tip side comrade between each jig the 
above-mentioned thermoplastic resin film, [ make slacken it and ] Heat contraction of the 
lengthwise direction of a thermoplastic resin film is carried out in this state, and stretching 
treatment is carried out to a transverse direction of ******. 

[0022]A bottom clip with which an invention concerning Claim 3 was attached to a guide chain 
with which a guide rail is equipped with the above-mentioned jig on the assumption that a 
manufacturing method of the phase difference plate according to claim 1 or 2, That principal part 
consists of upper part clips removablely attached to this bottom clip. 

[0023]It is necessary to improve optically uniaxial [ of molecular orientation ] for manufacturing a 
phase difference plate with a large angle of visibility in such technical means. For that purpose, it 
is necessary to make as small as possible stress (stress which it is going to reduce) generated in 
the direction vertical to the extension direction as mentioned above. What is necessary is in 
other words to reduce only a reduction amount equivalent to stress generated in extension in the 
direction vertical to the extension direction after the time of extension, or extension. 
[0024]And a film which carried out horizontal uniaxial stretching in an invention concerning Claim 
1 is slacked between jigs, heat contraction of the lengthwise direction of a film is carried out in 
this state where it slackened, and it is improving optically uniaxial [ of a phase difference plate ]. 
[0025]that is, The endless form guide rail 1 (one side is not shown) of a couple by which 
comprised the two curved-guides parts 13 and 14 which connect an end comrade inside [ which 
is horizontally extended as shown in drawing 1 / 1 1 / which were provided in this lower part side 
/ 12 / 11 and 1 2 ] an upper part straight-line proposal, a bottom straight-line proposal, and 
straight-line proposals, such as this, and parallel arrangement was carried out in parallel, The film 
holding means 10 is constituted from two or more jig 2 groups which provide a predetermined 
interval in each guide rail 1, and it is equipped, and it runs each guide rail 1 top, and grasp 
transverse direction both ends of thermoplastic film p, Thermoplastic resin film p by which 
horizontal uniaxial stretching was carried out to this film holding means 10 is supplied via the 
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carrying roll 3, An interval of the tip side comrade between each jig 2 makes transverse direction 
both ends of the above-mentioned thermoplastic resin film p grasp one by one in the curved- 
guides part 13 of the guide rail 1 which spreads from the end face side comrade's interval, as 
shown in drawing 1 - drawing 2 , and. After slacking the above-mentioned thermoplastic resin film 
p uniformly in the inside 11 of an upper part straight-line proposal of the guide rail 1 where an 
interval of the tip side comrade between each jig 2 is shortened at the end face side comrade's 
interval, It heat-treats in the oven 4, heat contraction of the lengthwise direction of thermoplastic 
resin film p is carried out, and it improves optically uniaxial [ of a phase difference plate ]. That is, 
an invention concerning Claim 1 uses that intervals of the tip side comrade between each jig 2 
differ in the time of curve running of the curved-guides part 13, and straight travelling inside [ 11 
] a straight-line proposal (section r) (section L). 

[0026]After supplying thermoplastic resin film p from the lower part side in drawing 1 and making 
it grasp one by one with the jig 2 in the curved-guides part 13, carry out heat contraction, 
slacking thermoplastic resin film p in the inside 11 of an upper part straight-line proposal, but. 
After supplying the above-mentioned thermoplastic resin film p from the upper part side and 
making it grasp one by one with the jig 2 in the curved-guides part 13, a method which carries 
out heat contraction may be taken slacking thermoplastic resin film p in the inside 12 of a bottom 
straight-line proposal. 

[0027]And a reduction amount can be freely set to height h of the jig 2 with the turning radius R 
of the above-mentioned curved-guides part 13, as shown in drawing 2 . This reduction percentage 
is given by /beta in the state (beta-alpha) where it slackened between jigs as shown in drawing 3 . 
However, beta shows length for slack of the film p, and alpha shows an interval (namely, interval 
of the end face side comrade between each jig) between each jig. 

[0028] Hereafter, in Table 1, relation between the above-mentioned R, h, and reduction 
percentage is illustrated. 
[0029] 
[Table 1] 



\h 

r\ 


2 0 
mm 


3 0 
mm 


10 0 
mm 


16.5 
% 


2 2.8 
% 


15 0 

mm 


1 1. 7 
% 


16.6 
% 


2 0 0 
mm 


9. 1 
% 


1 3. 0 
% 



Although a thermoplastic resin film which carried out horizontal uniaxial stretching beforehand in 
an invention concerning Claim 1 is supplied to the above-mentioned film holding means and a 
phase difference plate is manufactured, It is characterized by performing simultaneously 
stretching treatment to a transverse direction (namely, cross direction) of the above-mentioned 
thermoplastic resin film, and heat contraction processing to a lengthwise direction in an invention 
concerning Claim 2. 
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[0030]that is, The first guide rail 1 of endless form that comprises two curved-guides parts (not 
shown) which connect an end comrade inside [ which was extended to an abbreviated horizontal 
direction and equipped that way with linear shape pars-convoluta-lobuli-corticalis-renis 17 ** as 
shown in drawing 4 / 1 1 / which were provided in this lower part side ] an upper part 
straight-line proposal, a bottom straight-line proposal, and straight-line proposals (not shown), 
such as this, Second guide rail of endless form 1' to which has symmetrical shape to this first 
guide rail 1, and parallel arrangement of the interval between each inside of an upper part 
straight-line proposal was carried out so that the downstream 19 might spread from the 
upstream 18 bordering on the above-mentioned pars convoluta lobuli corticalis renis 17, 
establishing an interval predetermined in each guide rails 1 and 1, and being equipped — and 
each guide rails 1 and 1 — an invention which relates to Claim 1 except for a point which 
constituted a film holding means from two or more jig 2 groups which it runs a top and grasp 
transverse direction both ends of thermoplastic resin film p — abbreviated — it is the same. 
[0031]As a jig with which the above-mentioned guide rail is equipped in the invention concerning 
Claims 1-2, such as this, if neither a tear nor a slide happens to a film, anythings are applicable. A 
tenter clip, a pin, a needle, etc. are mentioned as an example. 

[0032]And since the defective part (imperfect alignment) of the neck in which is a problem of the 
free extension in JP,H2-1 91 904, A mentioned above was not restrained by extension direction 
crossing at a right angle, at a center and both ends, the drawing axis (optical principal axis of a 
phase difference plate) shifted greatly, and had generated it. 

[0033]On the other hand, in order that the wave shape produced according to the slack of a film 
in the invention concerning Claims 1-3 may act as binding force to the extension direction 
crossing at a right angle of a film and may enable equivalent contraction of the lengthwise 
direction of a film, the evil of the manufacturing method indicated by above-mentioned 
JP,H2-191904,A is canceled. 

[0034]The device converted into structure which mentioned above the drive of the jig which 
grasps the transverse direction both ends of a film in a horizontal uniaxial-stretching machine as 
actual equipment is applicable, In comparison with the manufacturing method indicated by 
JP,H2~1 91 904, A, control of the extension temperature at the time of extension is easy, and 
application of a cheap and easy device is possible in comparison with the manufacturing method 
indicated by JP,H3-23405,A. 

[0035] Horizontal uniaxial stretching in the invention concerning Claims 1-3 is horizontal uniaxial 
stretching by a tenter drawing machine, and terms and conditions, such as the extension 
temperature, draw magnification, a stretching speed, heat setting (heat treatment after extension) 
temperature, and heat setting time, are set up suitably become a desired phase difference value. 
[0036]The process at which heat treatment in inventions, such as this, grasps the transverse 
direction both ends of a thermoplastic resin film in the curved-guides part of a guide rail, In the 
inside of the straight-line proposal of a guide rail, a heat contraction process is comprised in the 
above-mentioned film, and terms and conditions, such as a reduction amount etc. of cooking 
temperature, a heating rate, the extension direction, and the direction that intersects 
perpendicularly, are set up suitably become a desired phase difference value. 

[0037]Next, as a thermoplastic resin film applied in these technical means, For example, cellulose 
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type resin, VCM/PVC system resin, polycarbonate system resin, Films, such as acrylonitrile 
series resin, olefin system resin, polystyrene system resin, poly-methyl-methacrylate system 
resin, Pori Sail John system resin, polyarylate system resin, and polyether sulphone system resin, 
are mentioned. 

[0038]As a manufacturing method of these films, it may manufacture by any of the solvent cast 

method, the calendar method, or an extrusion method. 

[0039] 

[Function]The endless form guide rail of the couple by which comprised two curved-guides parts 
which connect the end comrade inside [ which is extended to an abbreviated horizontal direction 
/ which were provided in this lower part side ] an upper part straight-line proposal, a bottom 
straight-line proposal, and straight-line proposals, such as this, according to the invention 
concerning Claim 1 and Claim 3, and parallel arrangement was carried out in parallel, A film 
holding means is constituted from two or more jig groups which provide a predetermined interval 
in each guide rail, and it is equipped, and it runs each guide rail top, and grasp the transverse 
direction both ends of the above-mentioned thermoplastic resin film, The thermoplastic resin film 
by which horizontal uniaxial stretching was carried out to this film holding means is supplied, The 
interval of the tip side comrade between each jig makes the transverse direction both ends of the 
above-mentioned thermoplastic resin film grasp one by one in the curved-guides part of the 
guide rail which spreads from the end face side comrade's interval, and. According to the 
invention which slacks the above-mentioned thermoplastic resin film in the inside of the 
straight-line proposal of the guide rail where the interval of the tip side comrade between each jig 
is shortened at that end face side comrade's interval, carries out heat contraction of the 
longitudinal sizes of the above-mentioned thermoplastic resin film in this state where it 
slackened, and relates to Claim 2 and Claim 3. The first guide rail of endless form that comprises 
two curved-guides parts which connect the end comrade inside [ which was extended to the 
abbreviated horizontal direction and equipped that way with the linear shape pars convoluta lobuli 
corticalis renis / which were provided in this lower part side ] an upper part straight-line 
proposal, a bottom straight-line proposal, and straight-line proposals, such as this, The second 
guide rail of endless form in which has symmetrical shape to this first guide rail, and parallel 
arrangement of the interval between each inside of an upper part straight-line proposal was 
carried out so that the downstream might spread from the upstream bordering on the above- 
mentioned pars convoluta lobuli corticalis renis, A film holding means is constituted from two or 
more jig groups which provide a predetermined interval in each guide rail, and it is equipped, and 
it runs each guide rail top, and grasp the transverse direction both ends of the above-mentioned 
thermoplastic resin film, Supply a thermoplastic resin film to this film holding means, and the 
interval of the tip side comrade between each jig makes the transverse direction both ends of the 
above-mentioned thermoplastic resin film grasp one by one in the curved-guides part of the 
guide rail which spreads from that end face side comrade's interval, and. The above-mentioned 
thermoplastic resin film is slacked in the inside of the straight-line proposal of the guide rail 
where the interval of the tip side comrade between each jig is shortened at that end face side 
comrade's interval, and heat contraction of the longitudinal sizes of a thermoplastic resin film is 
carried out in this state, and stretching treatment is carried out to the transverse direction of 
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[0040]As a result, since the stress (stress which it is going to reduce) of a direction vertical to 
the extension direction becomes small and optically uniaxial [ of the called-for phase difference 
plate ] increases, manufacture of a phase difference plate with a large angle of visibility is 
attained. 
[0041] 

[Example]Hereafter, working example of this invention is described in detail. 
[0042] [Working example 1] The tenter drawing machine was used and horizontal uniaxial 
stretching of 430 mm in width, 100 micrometers in thickness, and the glass transition point 
(Tg)190 ** polysulfone film was carried out on the conditions of the extension temperature of 
190 **, the draw magnification of 1.5 times, the heat setting temperature of 170 **, and 30 sec 
of heat setting time. 

[0043]Next, in the curved-guides part 13 of a guide rail, grasp the transverse direction both ends 
of the polysulfone film p in which horizontal uniaxiahstretching processing was carried out by the 
film holding means 10 shown in drawing 1 and drawing 5 one by one, and. After slacking the 
above-mentioned film p uniformly in the inside 11 of an upper part straight-line proposal, it 
heat-treated in the oven 4, heat contraction of the lengthwise direction of the polysulfone film p 
was carried out, and the phase difference plate was manufactured. 

[0044]It was with h= 30 mm in height of the jig 2, and a turning radius [ of the curved-guides part 
13 ] of R= 200 mm conditions (13% of reduction percentage), and was for [ cooking temperature / 
of 190 ** /, and cooking time ] 4 minutes. What constitutes that principal part from the bottom 
clip 21 attached to the guide chain 20 with which a guide rail is equipped as each jig 2 is shown in 
drawing 6 , and the upper part clip 22 removablely attached to this bottom clip 21 is applied. 
[0045]And evaluation of the obtained phase difference plate (phase difference film) was 
performed about the homogeneity of a view angle characteristic, an R value, and an R value, and 
a gap of a drawing axis. 

[0046]It centers upon the axis (inside of a film plane) which intersects perpendicularly with the 
drawing axis of a film, and a drawing axis as the above-mentioned view angle characteristic, The 
one where the value which hung 100 on the value which **(ed) the absolute value of the 
difference of the retardation values (590 nm) at the time of making it rotate 45 degrees and the 
retardation values at the time of 0 times by the retardation values (590 nm) at the time of 0 times 
is larger was made into the alternative characteristic. It can be said that the one where this value 
is smaller is excellent in a view angle characteristic. 

[0047]Next, an R value is a phase difference value when a measured wavelength and a phase 
difference value are equal. 

[0048]Dispersion in the retardation values of a film transverse direction made working width a 
less than **5~nm portion, and this rate of working width estimated the homogeneity of the R 
value. 

[0049]It is asking for the rate of working width of the R value by the following calculations. 
[0050] Rate of working width =(width after working width/extension) x100 (%) of an R value 
When the gap of an optical principal axis and a drawing axis, the cross direction, i.e., the 
transverse direction, of a film, was measured using the polarization microscope about the gap of 
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the drawing axis in a film end and the imperfect alignment exceeded 1 time, it presupposed that it 

is poor, and the one where poor width is larger was made into the central value by right and left. 

[0051]It is asking for the end shaft gap defective fraction by the following calculations. 

[0052]End shaft gap defective fraction =(width after poor width / extension) x100 (%) 

And as for 1 3.2 and an R value, 70% and the end shaft gap defective fraction of 596.5 nm and the 

rate of working width of the R value were [ view angle characteristic ] 1.2% as a result of 

evaluation. 

[0053] [Working example 2] The tenter drawing machine was used and horizontal uniaxial 
stretching of 430 mm in width, 100 micrometers in thickness, and the glass transition point 
(Tg)190 ** polysulfone film was carried out on the conditions of the extension temperature of 
190 **, the draw magnification of 1.5 times, the heat setting temperature of 170 **, and 30 sec 
of heat setting time. 

[0054]Next, heat contraction of the above-mentioned PORUSARU phone film p was carried out 
using the thing of the same structure as the film holding means applied in working example 1 , and 
the phase difference plate was manufactured. It was with h= 30 mm in height of the jig 2, and a 
turning radius [ of the curved-guides part 13 ] of R= 150 mm conditions (16.6% of reduction 
percentage), and was for [ cooking temperature / of 190 ** /, and cooking time ] 4 minutes. 
[0055]And when the homogeneity of the view angle characteristic, an R value, and an R value and 
a gap of a drawing axis were evaluated about the phase difference plate (phase difference film) 
obtained like working example 1, as for 12.3 and an R value, 64% and the end shaft gap defective 
fraction of 625.2 nm and the rate of working width of the R value were [ view angle characteristic 
] 1 .2%. 

[0056][Comparative example 1] The tenter drawing machine was used and horizontal uniaxial 
stretching of 430 mm in width, 100 micrometers in thickness, and the glass transition point 
(Tg)190 ** polysulfone film was carried out on the conditions of the extension temperature of 
190 **, the draw magnification of 1.5 times, the heat setting temperature of 170 **, and 30 sec 
of heat setting time. 

[0057]Then, when the same evaluation as working example 1 was performed without performing 
heat contraction processing, 62% and the end shaft gap defective fraction of 577.3 nm and the 
rate of working width of an R value are 33%, and the view angle characteristic was inferior to 
working example in 30.3 and an R value. 

[0058] [Comparative example 2] The vertical uniaxiahstretching machine was used and vertical 
uniaxial stretching of 600 mm in width, 100 micrometers in thickness, and the glass transition 
point (Tg)190 ** polysulfone film was carried out by one 1.5 times the draw magnification [ the 
extension temperature of 200 **, and ] of this. The distance between extensions at that time 
(refer to the thick line part of drawing 10 ) was 800 mm, and the rate of the neck in (width x100% 
before width/extension contracted by extension) was 17.2%. 

[0059]When the evaluation same about the obtained phase difference plate as working example 1 
was performed, 60% and the end shaft gap defective fraction of 646.7 nm and the rate of working 
width of an R value are 30%, and the view angle characteristic was inferior to working example in 
1 3.1 and an R value. 

[0060] [Working example 3] 430 mm in width, 100 micrometers in thickness, and the transverse 
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direction both ends of a glass transition point (Tg)190 ** polysulfone film, In the curved-guides 
part 1 3 of that guide rail, it grasped one by one by the film holding means 1 0 shown in drawing 1 
and drawing 4 , and stretching treatment was carried out to that transverse direction, slacking the 
above-mentioned film uniformly in the inside 11 of an upper part straight-line proposal, and 
carrying out heat contraction of the lengthwise direction of a film in this state. 
[0061 ]lt was h= 30 mm in height of the jig 2, and R= 200 mm (13% of reduction percentage) in 
turning radius of the curved-guides part 13, and they were the conditions of the extension 
temperature of 190 **, the draw magnification of 1.5 times, the heat setting temperature of 170 
**, and 30 sec of heat setting time. 

[0062]And when the view angle characteristic, the R value, and the gap of a drawing axis were 
evaluated about the obtained phase difference plate (phase difference film), as for 13.8 and an R 
value, 602.5 nm and the end shaft gap defective fraction of the view angle characteristic were 
1.2%. 

[0063] [Working example 4] 430 mm in width, 100 micrometers in thickness, and the transverse 
direction both ends of a glass transition point (Tg)190 ** polysulfone film, In the curved-guides 
part 1 3 of that guide rail, it grasped one by one by the film holding means 1 0 shown in drawing 1 
and drawing 4 , and stretching treatment was carried out to that transverse direction, slacking the 
above-mentioned film uniformly in the inside 11 of an upper part straight-line proposal, and 
carrying out heat contraction of the lengthwise direction of a film in this state. 
[0064]It was h= 30 mm in height of the jig 2, and R= 150 mm (16.6% of reduction percentage) in 
turning radius of the curved-guides part 13, and they were the conditions of the extension 
temperature of 190 **, the draw magnification of 1.6 times, the heat setting temperature of 170 
**, and 30 sec of heat setting time. 

[0065]And when the view angle characteristic, the R value, and the gap of a drawing axis were 
evaluated about the obtained phase difference plate (phase difference film), as for 13.1 and an R 
value, 621.2 nm and the end shaft gap defective fraction of the view angle characteristic were 
1.3%. 

[0066][Comparative example 3] The tenter drawing machine was used and horizontal uniaxial 
stretching of 430 mm (distance between initial tenter clips of 400 mm) in width, 100 micrometers 
in thickness, and the glass transition point (Tg)190 ** polysulfone film was carried out on with 
the extension temperature of 195 **, the draw magnification of 1.35 times, and a heat setting 
temperature of 170 ** conditions. 

[0067]And when the same evaluation as working example 3 was performed, 413 nm and an end 
shaft gap defective fraction are 31%, and the view angle characteristic was inferior to each 
working example in 31.6 and an R value. 
[0068] 

[Effect of the Invention] According to the invention concerning Claims 1-3, optically uniaxial [ of 
the phase difference plate which the stress (stress which it is going to reduce) of the direction 
vertical to the extension direction became small, and was called for ] increases, and the 
unevenness of the phase difference value also decreases. 

[0069]Therefore, over the almost all region of a film, it is uniform and has the effect that the 
phase difference plate which has the outstanding phase contrast compensating performance and 
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a view angle characteristic can be manufactured easily. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the process of the manufacturing method concerning 
Claims 1-2. 

[Drawing 2] The partial expansion explanatory view of drawing 1 . 

[Drawing 3] The explanatory view explaining the reduction percentage of the thermoplastic resin 
film concerning Claims 1-2. 

[Drawing 4] The part plan of the film holding means concerning Claim 2. 
[Drawing 5] The part plan of the film holding means concerning Claim 1. 
[Drawing 6] The composition outline sectional view of the jig concerning Claim 3. 
[Drawing 7] The perspective view of an uniaxial stretched film. 

[Drawing 8] Graph charts showing the viewing angle theta and a relation with R xz (theta)/R xz (0) in 
xz side. 

[Drawing 9] Graph charts showing the viewing angle phi and a relation with R yz (phi)/R yz (0) in yz 
side. 

[Drawing 10] The explanatory view showing the vertical uniaxial-stretching method concerning the 
comparative example 2. 
[Description of Notations] 
p Film 

1 Guide rail 

2 Jig 

3 Carrying roll 

4 Oven 

10 Film holding means 

1 1 The inside of an upper part straight-line proposal 

12 The inside of a bottom straight-line proposal 

13 Curved-guides part 

14 Curved-guides part 



DRAWINGS 



[Drawing 1] 
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[Drawing 9] 
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[ 0 0 3 4 ] lt!t «»— 

¥2-1919 o 4^'M^cm^ntcmmyji£tcoit 
fc, »w 3 - 2 3 4 o s^accea^stifcisas'ffi 

[oo35] tfl>)<3i i -3 tc^a^tcfcwsss— ttS 
f*as, ^ws^, fetf^is, t^h^^ h (^f*^o 

fH^:ffltc ft s J: 9 S'jaSS 5 *i ^> ©"C * „ 

[oo36] sfc, cn^wtttew&BMimz. m^i 

[0037] ^tc, coKf^mcfc^rM^C) 
^ r ; ^ ^ ^ »; ;bR^ ^;i/^fi}ai, ^* ^ju-? 

* >^tSflg, ^" U T U HSftfgf, u x-T-;l/-9-;l/ 
[0 0 3 8 ] Jfc. Ltl6 7^1/AOlS/^i(,r 

[0039] 

f^SSOMI?it9 ^UAffi^g^rf^L. CIO 
50 (D-S^ffliJ|Fil;&(DnBFi§cfc *y\utte>iS4 F U-JUCDdfi^rt 



9 

^commm^<Dm m t 5 # yku- ^©iiirt 

% & §m &c J: ft . 0§ ?J<¥^ fa f*c>^ CDikJh tc 
2 ocoif^ ft j p-^> ^ Mgji^ • - ^" ^ F 

0 TSrJPJj^JEs&s 5 j: 9 $ ft fc&*3t^:i;tf >f 
Ku-jui, &*7V Ku-;utCBTr^(DBaia j &iat't'r§S3S 

it7 ^ ;l/Afflfcm5£«/£U CQ7.f ^AiriiyfS 

(c^tLxm^mmm^y 4 ^a^i^u &mm<Dft 
araii is] co na 11 ft^t co m*m®m ^mmx^^^ij^ 
v u-)io^m^M\^mchi,^x±ndm:^mmvi^y < & 
i^\k^nw^n^Mx^t £ -i± £ <b sec . ^ftmra o 

A£?ft3:-ti\ fro, C0ljJr|^lffl^7^bA0 
[ 0 0 4 0 ] C !Sf#^d:iiia&-/jlfijCDj£^ 

[ 0 0 4 I ] 

1 0 0 A 2 ) [mum l ] fa 4 3 0 mm, J¥2 l 0 0 u 
mu #-7 (Tg) l 9 0 "CCD*" V 1^1/ 7 * > V 

< )i a * -t > * - jifflia* g&jb l , iim&m. i 9o°c, 

■fe y hB-^Rg 3 0 sec O^ffTlS-ip^f* L/c 0 

[0 0 4 3 ] *ic ( m 1 fttfH 5 tc^ Licy a 

fK 1 0 <t 0 «§— imwmmz ft/c* -it;^ * > -7 
3 5c*5^ri«;X}GJ#"rsi^tc, ±{PJJKig:*rt^ 1 ic 

^ Mxmmm^m l t>- 0 

[0 0 4 4 ] fePU (Dm$ h - 3 0 mm, ffl^ft 
S|5 1 3 OySiR - 2 0 0 mmO^ff Gia'J^ i 3 

%) r. j&o, jjn^iSSi 9o c c, ;jn*ft05Ra4^>rar'& 
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t? v -y y'2 } t s c<D~rm j ; u v 72 i cc*t ursai"pj 

[oo45]fit, w^n/tetBUS (.mmy << ^ 
a) ©ifffitj, mmmt\±, nm. p,mom— tt, & 

[0 0 4 6 ] ±IEWlfft#14i lt(i. ^ y ;UACD?if* 

4 5 [S § $^ t /c i ^ O b ^ - f - v h > i (5 9 0 n 
10 m) <b0SOt*(DU^ — f"— V3>fflCDMOt6*ttii 
4:. 0lS©i*cr>U^-'r — i^a >ffi (5 9 0 nm) "C 

Rfeufcfflcc 1 0 0 zminc{m?<zi>iiZ{xmmi±t l 
tc a m, ccDm^^i^yjmmrmm^mtix^^t 

[ 0 0 4 7 ] RIB^, ffl'J^&Si{4tB^ffi^o 

[ 0 0 4 8 ] RBODi^—mc^l^XU, y i ;bAf#7^fnI 
CD U 5?- -r- V 3 >ao«6^f ^ 5 n mtirtOgp^ 

20 [0049]^ Rmcymm%mmy(oim^x d * 

[ 0 0 5 0 ] RI©W"»S$- (WSfins/$£f$fg(Dr|) 
x 1 0 0 (%) 

y < )v^mmc^^mm^Tn^c^^x\tm 
i-&fc%tj|-A*ffij) ©T^*a'j'^o. afti^ig^gx. 

[o 0 5 i ] fuh iggpf(ii-rn>Ffi^^WT®f^ic <£ 9 
[0052] mmm-rti^m^ i^mw/mmm 

x 1 0 0 (%) 
fit. [i?tBj(7)fSl, ffiffft^FtfeWl 3. 2, RfflliS 
9 8. 5nm, Rffl©?35Sbi?I^» 7 0 %. Stf, 

m^^ii 1 . 2 o yc Q 

[0 0 5 3] [ 2] rjg4 3 0 in m , m 5 1 0 0 u 

m , ^7'^ (Tg) 19 0 °CC0rJ< U ^ * > 7 

-r ;UA%-3r>^-Sf*«€:ffiffiL/, SIf*SS 1 9 0 J C, 

iiSf*fS^ 1 . 5 t - h -fz ^ h MIS 1 7 0 t; t - h 
40 42 ^ h o;?fH3 3 0 sec (D^r-«t— ttSif* L/c Q 

[0 0 5 4 ] #cc, ^SS^J 1 vc^c^rS^ U icy < jia 

m^xtm--'xm<D^^mi^±m^^^y *>y 

2(Dm$ h - 3 0mm, fl3^rtg5 1 3(DH&^SR = 
1 5 OmmCD^fr (S3/J\^ 1 6. 5%) X\ frr>. miS 

as 1 9 o°c. /jpsiB5p H i4^>Piar'*^fc. 
[ 0 055] ^ or, 1 tr^J^cfs^ftfcfifB^ 

50 JUfffllStt^l 2. 3, RW6 2 5. 2 n mu RiS© 



(7) 

irmimzBA %, ixu, m^mrr^iimx 1.2% 

[0 0 5 6] Ittmm l]tS4 3 0mm, /¥3 100m 
m , 13 X fi^«S (Tg) 19 0 D CcDtf 'J If ;L-V * > 7 

*;ua£^>*~s{#«£{^u ^f'f^Js i 9 ox; 

J*{*fS¥ 1 . 5 fg, b - h -te * h Sl£ 1 7 0U t - h 
•fe y hB#p B T3 0 sec O^frrSt— «g£{#Lfc„ 
[0 0 5 7] CtDft, ffyXffiffig^TfrTCt^^ 1 £ 

mit 5 7 7. 3 n m , RW<DfiW&% i M 6 2%, SO\ 10 

/Co 

[0 0 5 8] [ib$^!)2 ] tI6 0 0 mm, 
m , * (Tg) 19 0 "CO^ >j y-j\,y * > y 

y ;l/AS:ta-«S(*18€rffijBL, &{#SI£2 0 0 °C, M 
1 . 5 {STift— ttSfaLfc, cD£E{*RHai 
Si (ill 0(D»li) «8 0 OmmtAD, * ^ 
Y>l£ (SI#&C ^0KSb/ci{3/^f^Oftsx l 0 0 
%) i-i 1 7 . 2 %-ch-otc a 

[0 0 5 9] ff 6ft/diffl^ffitcoi>T^isW 1 ili'Uti 20 

<Dwmz !f^tctc6, mm va* & 1 3 . k r ts ^ 

6 4 6. 7nm, R ffiOWJSMB^-t-i 6 0 % , K£>\ iffiSP 

$rr n^FH-^m 3 0 %~c& 0 , ^js^jj: 0 ^^t^c. 

[0 0 6 0] [mm?V3] IS 4 3 0 mm, J¥3 100m 
in, # (Tg) 19 0 °C©* V If;!'? * 

^bAOi'^MSSK, llRc7'll4CC7^Lfc7 
AJEJ#-^S 1 0 ^cj; 0 ^co^V K u-;KDiftiK^rt3P 1 

3 JC &l > T Iffl^ffi^F-r ^ i SCC, _hffllJig^«rtSP 1 ICC 

fct^r.hlB^ -y ;bA£#j— cc?6S-fi-. fro, ccolftgr- 
y 4 ;l/AOgf^r^*ftttSfiSlf ft^^^Offi^^Sf* 30 

[0 0 6 1] f-T inP<2 Orffi^ h = 3 0 ra m , RO\ life 
J93§l*iap 1 3 <D@te*e&R - 2 0 0 mm (JS/J^ 1 3 

fg, fc- h-fe^ HSK 1 7 0°C, fc h -fe M$R8 3 0 
sec tZ)^ft"C^>o/- 0 

[0062] fur, iien/cefEfi (mm? < >v 

n«:i¥ffiLfciC6, mifft#tt^l3. 8, R fill J 6 

0 2. 5 n m, RO\ SS[3$4T^^a^^ 1 . 2 %"C* 40 

[0 0 6 3] [HSSWI4 ] *I4 3 0 mm, 1 0 0 /i 
m , #-3 ^ff^,^ (Tg) 19 0 °C<E>;J< V 1ivU7 * > 7 
^ )U Acr>»*-|niPSiSSSB*. H l Rtfta 4 ccth Lfc 7 -y ;u 
AJEf^-f3 1 0 {-Ccfc 0 >f K u-;KO[fta^rtS6 1 

3tcfc^Tis^:ffi^"r^ts^, ±mm%miH^ 1 uc 

fc^T.hfB? ^ ^A*^— &C?ft£-e, fro, CCDl/^'C 
y y ;UA<D«J;frfa£^t^ 

[0 0 6 4] [VtJ ( 2 O'lBo h - 3 0 m m , 7it>\ lit] 50 
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WMlHUi 1 3<DMH¥-'&R -15 0 mm 1 6 . 

6%) T'&O, &?c, J£<#*SK 1 9 CTC, i£{*fg*l. 
6{S, b-H27hfigl7 0U t ~ h -fe * M#Pd] 3 

[0 0 6 5] f Lt. fS6ft/c{itH^S (fitSM? ^ ^ 

a) ^i^c^Gymfnm\^ re ao\ isf#«©T 

n^I¥fflL/ciC^>, flSf ft«Fttt* 1 3 . 1. Rffi!^6 
2 1. 2 n m, IjOJf. tUm^'tiT^mx 1 . 3%V$> 

[0 0 6 6 ] [ifc|2{flJ3 ] fI4 3 0 mm (OTr>^- 
^ 'J y yRSlBRBt 4 0 0 rn m ) , B £ 1 0 0 u m , ^7"5> 7> 
fe^^; (Tg) 19 0 C C(D^ y if * > 7 a ^A^rf- 

1 . 3 5 fg, t - V -fe ^ h ?MS 1 7 0 °CCD^f1--T'«-W 

[0 0 6 7 ] -e br , ifHJtioWfdfi^fr^fci 
L6, «Uf fl?5tt« 3 1. 6, R4S&4 1 3nm, ft 

t>'. 1 %r^>o , &a3J:^ 

[0 0 6 8] 

[0 0 6 9 ] t^'C, v < )iAom-£mctitc^x5}— 
[[HI] 1 -2 tcffi^SJJg^i:-CDXfI*^TK9§ 

[12] ai© -^mtt&wm* 

[[13] gSsRJg l - 2 &c^S^-pJSl14ttlfli^ y ;i7,o^ 
[14] 2 7 ;l/AjEJ#^ia©SP»T-iS 

[05] IS>KR1 1 tcOSS v y ^AJE^^-gOBP^-^M 

[ib] ^s*ra3tcf^€>^fl©tit0c;e3[BSK(a0o 

[H7 ] — fft^f*7 r ;l/AC?)i4taSo 

[18] x zifiTfgftO tR„ ( 0 ) /R„ ( 0 ) t 

[19] yzirtrSft^iR,, (*>/R VI (0) i 

[mi o ] tw5«?ij2 tcff^ja--tts{*s*^-rittq8@ B 
[re-^o^] 

p -7 -y ^A 

1 ^/>f HU-Jl/ 

2 i/ill 

3 rnmvi-^ 

4 >i-^> 




[M2] 



[SI 3] 
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